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allowing the heat to transfer from one or more heaters to a part of the formation such that 
a permeability of at least a portion of the part of the formation increases to greater than about 100 
millidarci 



2194. (amended) The method of claim 2193, wherein the one or more heaters comprise at least 
two heaters, anoywherein controlled superposition of heat from at least two heaters pyrolyzes at 
least some hydrocart>ons within the part of the formation. 

2195. (amended) The mbtfiod of claim 2193, further comprising maintaining a temperature 
within the part of the formation within a pyrolysis temperature range. 



lethod of claim 2193, wherein at least one of the one or more heaters 



comprises an electrical heater. 

2197. (amended) The metho^Sf claim 2193, wherein at least one of the one or more heaters 
comprises a surface burne^ 

2198. (amended) T?ne method of claim 2193, wherein at least one of the one or more heaters 
comprises a flan^eless distributed combustor. 

2199. (amended) The method of claim 2193, wherein at least one of the one or more heaters 
comprises a nptuEafrfflgfributed combustor. 

2200. (amended) The method of clam 2193, further comprising controlling a pressure and a 
temperature within at least a majority of t^e part of the formation, wherein the pressure is 
controlled as a function of temperature, or the^emperature is controlled as a function of pressure. 

2201. (amended) Th&aptftbd of claim 2193, further comprising controlling the heat such that 
^ I / 

an average heating ratfyfthe part of the formation is less than about 1 °C per day during 
pyrolysis. 



/ 
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2202. (amended)The method of claim 2193, wherein providing heat from one or more of the 
heaters to at least theyportion of formation comprises: 

heating a selected volume (V) of the hydrocarbon containing formation from one or more 
of the heaters, wherein the formation has an average heat capacity (C v ), and wherein the heating 
pyrolyzes at least some hydrocarbons within the selected volume of the formation; and 

wherein heating energy/day (Pwr) provided to the selected volume is equal to or less than 
h*V*C v *pB, wherein ps is formation bulk density, and wherein an average heating rate (h) of the 
selected volume is about 10 °C/oay. 

(amended) The method of claim 2193, wherein providing heat from one or more of the 
heaters comprises heating the part of the formation such that a thermal conductivity of at least a 
portion^thg 1- pa^e£As formation is greater than about 0,5 W/(m °C). 



^ ( 22T9. (amended) The methodSof claim 2193, further comprising controlling a pressure within at 
\ i } least a majority of the part of the ^formation, wherein the controlled pressure is at least about 2.0 



' * bar absolute. 



224. (amended) The method of claim 2193, further comprising: 

providing hydrogen (H^) to the heated part of the formation to hydrogenate hydrocarbons 
within the part of the formation; and 



ana 



heating a portion of the partyf the formation with heat from hydrogenation. 




nded) The method of claim 2193, further comprising increasing a permeability of a 
he part of the formation to greater than about 5 Darcy. 

fethod of claim 2193, wherein allowing the heat to transfer comprises 
forml^jfl^egsiim a pefnieability of a majority of the part of the formation. 
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slaim 2193, further comprising controlling the heat to yield 
greater than about 60 % by weigjjft of condensable hydrocarbons, as measured by a Fischer 
Assay. 

2229. (amended) The mdnod of claim 2193, further comprising producing a mixture in a 
production well, whereirifat least about 7 heaters are disposed in the formation for each 
production well. 

2230. (amendedyftie method of claim 2193, further comprising providing heat from three or 
more heaters to It least a portion of the formation, wherein three or more of the heaters are 
located in the/ormation in a unit of heaters, and wherein the unit of heaters comprises a 
triangular pattern. 

223 1 . (amended) The method of claim 2193, further comprising providing heat from three or 
more heaters to at least a portion of the formation, wherein three or more of the heaters are 
located in the formation in a unit of heaters, wherein the unit of heaters comprises a triangular 
pajfern, and wherein a plurality of the units are repeated over an area of the formation to form a 

Jattern of units. 

2232. (amended) Aonethod of treating a hydrocarbon containing formation in situ, comprising: 
providing heat J^om one or more heaters to at least a portion of the formation; and 
allowing the heat transfer from one or more heaters to a part of the formation such that 

a permeability of a majority of^at least a portion of the part of the formation increases and such 
permeability is substantially uniform. 

two heaters, and wherein controlled superposition of heat from at least two heaters pyrolyzes at 
least some hydrocarbons within the part ofthe formation. 
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2234. (amended) The inethod of claim 2232, further comprising maintaining a temperature 
within the part of the formation within a pyrolysis temperature range. 




> 



1 2235. (amen3Bd) The liibQipd of claim 2232, wherein at least one of the one or more heaters 
comprises an electrical heater. 

2236. (amended) Tbe method of claim 2232, wherein at least one of the one or more heaters 
comprises a surfac^burner. 

2237. (amended) The method of claim 2232, wherein at least one of the one or more heaters 
comprises amameless distributed combustor. 

2238. amended) The method of claim 2232, wherein at least one of the one or more heaters 
compj^8e!fanatural distributed combustor. 

2239. (amended) The method of claim 2232, further comprising controlling a pressure and a 
temperature within at least a majority of the part of the formation, wherein the pressure is 
controlled as a function of temperature, or the temperature is controlled as a function of pressure. 

2240. (amended) The metho^^^aim 2232, further comprising controlling the heat such that 
an average heating rate of th^gj^r the formation is less than about 1 °C per day during 
pyrolysis. 

2241 . (amended) The method orclaim 2232, wherein providing heat from one or more of the 
heaters to at least the portion of formation comprises: 

heating a selected volume (V) of the hydrocarbon containing formation from one or more 
of the heaters, wherein the formation has an average heat capacity (C v ), and wherein the heating 
pyrolyzes at least some hydrocarbons within the selected volume of the formation; and 
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eating energy/day (Pwr) provided to the selected volume is equal to or less than 
\ wherein pg is formation bulk density, and wherein an average heating rate (h) of the 
is about 10°C/day. 

^!^^^^24^>fOTeii^^) The method of claim 2232, wherein providing heat from one or more of the 
heaters comprises heating the part of the formation such that a thermal conductivity of at least a 
C/\ portion of tile part of the formation is greater than about 0.5 W/(m °C). 




2258. (amended) The method of claim 2232, further comprising controlling a pressure within at 



\ ^ least a majority of the part of the 
bar absolute 



Le ft^mation, 



wherein the controlled pressure is at least about 2.0 



SX>V 1^2263. (amended) The method &f claim 2232, further comprising: 

providing hydrogen (H2) to the heated part of the formation to hydrogenate hydrocarbons 
within the part of the formation; anc 
O"?/ heating a portion of the part ofthe formation with heat from h ydrogenation. 



23#§—faffTeTSfed) The method of claim 2232, wherein allowing the heat to transfer comprises 
increasjirg a permeability of a majority of the part of the formation to greater than about 100 
mill 1 

Jhod of claim 2232, further comprising controlling the heat to yield 
greater than about 6$% by weight of condensable hydrocarbons, as measured by a Fischer 
Assay. 

2267. (amended) The method of claim 2232, further comprising producing a mixture in a 
production well, wherein at least about 7 heaters are disposed in the formation for each 
Pflaauctiojq well. 
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2268. (amended) The sffethod of claim 2232, further comprising providing heat from three or 
more heaters to at lept a portion of the formation, wherein three or more of the heaters are 
located in the feneration in a unit of heaters, and wherein the unit of heaters comprises a 

^ triangular pattejj 

2269. (amended) The method of claim 2232, further comprising providing heat from three or 
Sj more heifers to at least a portion of the formation, wherein three or more of the heaters are 

locates in the formation in a unit of heaters, wherein the unit of heaters comprises a triangular 
l, and wherein a plurality of the units are repeated over an area of the formation to form a 
five pattern of units. 



(amended) The method of claim 2229, wherein at least about 20 heaters are disposed in 
"the formationffbr each production well. 



5397.X amen ded) The method of claim 2267, wherein at least about 20 heaters are disposed in 
the fofmation for each pr oduction well 





ew) The method of claim 2193, wherein the part of the formation comprises a selected 



new) The method of claim 2193, wherein the part of the formation comprises a pyrolysis 



J 548&*4agw) The method of claim 2193, wherein at least one of the heaters is disposed in an 
open wellh^e. 

54(W. (new) The method of claim 2232, wherein the part of the formation comprises a selected 
Action. 
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) The method of claim 2232, wherein the part of the formation comprises a pyrolysis 




■^4iew) The method of claim 2232, wherein at least one of the heaters is disposed in an 



f 




mefflSd of treating a hydrocarbon containing formation in situ, comprising: 
providing heaytrom heaters to a portion of the formation to produce heated zones 
adjacent to the heatps; 

allowing me heat to transfer from the heated zones to form an interconnected pyrolysis 
zone, whereiiyan average temperature in the pyrolysis zone is at a temperature sufficient to 
pyrolyze hwocarbons; and 

owing the heat to transfer to the pyrolysis zone from the heated zones at rates sufficient 
to ing^ase a permeability of the pyrolysis zone such that the permeability in the pyrolysis zone is 
subst antially 

5405 .y^ew) The method of claim 5404, wherein the pyrolysis zone comprises a selected 
sec 



5406. (new) The method of claim<!p\)^ wherein at least one heater comprises a natural 
distributed combustor. 

w) The method of claim 5404, wherein at least one heater is disposed in an open 



40QT"'fUOjK) The method of claim 5404, further comprising producing a mixture from the 
pyrohi^fS zone, wherein the mixture comprises condensable hydrocarbons having an API gravity 
ofafflfsast-afe©ut25°. 
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